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ABSTRACT: In a tape recorder, a magnetic sound recording 
and reproducing head and pinch rollers are mounted on a 
plate member which is moved forwardly in response to the up 
ward movement of an elevator frame including a driving 
means for upright reel driving shafts and capstans, and is 
moved rearwardly by a spring. The capstans and the head are 
moved forwardly in response to the upward movement of the 
elevator frame which is released by the loading of a cassette to 
clamp the tape between the pinch rollers and the capstans and 
the plate member is quickly moved rearwardly by means of an 
operating member for a fast forward and fast rewind and quick 
running mechanism to disengage the head and the pinch rol 
lers away from the tape. 
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MAGNETIC SOUND RECORDENG AND REPRODUCING 
APPARATUS 

BACKGROUND OF THE INVENTON 

This invention relates to improvements relating to tape cas 
sette-type magnetic sound recording and reproducing ap 
paratus commonly known as tape recorders. 

in a tape cassette-type tape recorder, the so-called one 
touch system is adopted wherein upon loading a cassette in a 
predetermined position the tape is clamped between capstans 
and pinch rollers to begin to run while at the same time a 
recording and reproducing head (hereinafter merely called a 
head) is brought to directly oppose and contact the tape. 

In such an arrangement, it is, desirable that the tape be cor 
rectly clamped between the capstans and pinch rollers and 
that the head be brought to contact the tape at the desired 
position. According to one prior arrangement proposed to 
meet these requirements, upon loading the cassette in a 
predetermined position, the capstan is raised along the side 
surface of the tape so as to clamp it against the pinch roller 
mounted at a predetermined position thus driving the tape. In 
an alternative arrangement, instead of raising the capstans the 
pinch rollers are raised to clamp and drive the tape. 
With regard to the head there are two types, viz in one type 

when the cassette is loaded in the predetermined position, the 
tape which is exposed at the front surface of the cassette is 
brought into contact with the head which is mounted at a 
predetermined position whereas in the other types, like the 
capstan the head is also raised to engage the tape. However, 
with these prior mechanisms, even a small error of the operat 
ing timing may damage the tape. In addition, the mechanisms 
are complicated, and involve the possibility of faults. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide a new 
and improved magnetic tape recorder which can obviate the 
above defects. 
A more specific object of this invention is to provide an im 

proved magnetic tape recorder of simple construction wherein 
the various component parts can be maintained at their accu 
rate positions without damaging the tape. 

Briefly, stated, in accordance with this invention a tape 
recorder is provided wherein a magnetic sound recording and 
reproducing head and pinch rollers are mounted on a plate 
member which is moved forwardly in response to the upward 
movement of an elevator frame including a driving means for 
upright reel driving shafts and capstans, and is moved rear 
wardly under the bias of a spring means in a predetermined 
range, the capstans and the magnetic sound recording and 
reproducing head being moved forwardly in response to the 
upward movement of the elevator frame which is released by 
the loading of a cassette into a predetermined position to 
clamp the tape between the pinch rollers and the capstans and 
the plate member is quickly moved rearwardly by means of an 
operating member for a fast forward and fast rewind 
mechanism to disengage the head and the pinch rollers away 
from the tape. A latch member is provided to be actuated by 
the loaded capstan to permit upward movement of the eleva 
tor frame. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention can be more fully understood from the fol 
lowing detailed description when taken in conjunction with 
the accompanying drawing in which: 

FIG. 1 shows a plan view of a magnetic tape recorder em 
bodying this invention; 

FIG. 2 is a side view, partly broken away, of a driving 
mechanism for an elevator frame, and 

FIG. 3 is a side view, partly broken away, of a horizontal 
driving mechanism for a plate which supports a recording and 
reproducing head. 
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2 
DESCRIPTION OF THE PREFERREDEMBODIMENT 

Referring now to the accompanying drawing, there is shown 
an elevator frame i comprising reel driving shafts 2 and 3, 
capstains 4 and S and a driving mechanism (not shown) 
adapted to reduce the speed of an electric motor 6 for driving 
upright reel driving shafts 2 and 3 and capstans 4 and 5 at 
predetermined speeds and to effect fast forward and fast re 
wind operations of the tape under the control of pushbuttons 7 
and 8. The elevator frame 1 is guided for movement in the ver 
tical direction by a pair of vertical shafts 0 (only one of them 
is shown in FIG. 2) secured to a stationary frame 9. 
A plate member 13 carrying a magnetic recording and 

reproducing head 1 (hereinafter merely called a head) and a 
pair of spaced-apart pinch rollers 12 is disposed to move in the 
horizontal direction along guide grooves 14 provided in frame 
9 for the plate member 13 and is normally biased forwardly 
under the action of springs 15 until its fore-end i3a abuts 
against an edge 9a of the stationary frame 9. The horizontal 
movement of the plate member 13 is controlled by the vertical 
movement of a lever 6 which engages the front surface of a 
bent up portion 3b at the rear end of the plate member. The 
bent up portion 3b is biased by a leaf spring 7 with its lower 
end secured to the lever 6 as best shown in FIG. 2. 
As shown in F.G. 2, the lower end of lever 16 is secured to 

the rear end of a control member 18 for the elevator frame 
which is integral with a reset button 19. Thus, the lever 16 is 
moved in the horizontal direction together with the elevator 
frame control member 3. 
The elevator frame control member 18 comprises blocks 20 

and 21 secured thereto and formed with forwardly inclined 
surfaces 20a and 21a, respectively, and a frame work 22 which 
secures blocks 20 and 21. The control member 18 is normally 
biased in the forward direction by a pair of springs 23 (only 
one of them is shown in FIG. 2) camming pins 24, and 25 are 
secured to the bottom of the elevator frame i to cooperate 
with the inclined surfaces 20a and 21a of blocks 20 and 2: 
respectively. 
A pair of stop pins 26 (only one of them is shown) is secured 

on the upper surface of the elevator frame , the upper ends 
26a of pins 26 being normally received in openings 27 of the 
stationary frame 9. The upper ends of openings 27 are com 
municated with the bottom of guide grooves 28 and the up 
ward movement of stop pins 26 is permitted only when 
openings 27 are aligned with openings 31 in latch members 29 
when these members are moved along guide grooves 28 
against the bias of springs 30. 
The fore-end of each latch member 29 is bent upwardly to 

form an arm 29a adapted to engage fore-end 32a of a cassette 
32. When arms 29a are brought to their foremost positions by 
being pulled by springs 30, the arms are stopped when they 
come to engage the front faces of cassette guides 33. Further 
more the assembly is constructed such that when openings 3 
and 27 are aligned to permit upward movement of stop pins 
26, the position of the front surface of arms 29 determines the 
position of the front surface 32a of the cassette 32 in the 
loaded condition. 

Fast forward and fast rewind operating arms 34 and 35 (in 
FIGS. 2 and 3 only arm 35 is shown) are slidably mounted on 
the elevator frame A. The fore-end of these arms are bent up 
to cone to oppose unwinding and quick buttons 7 and 8 when 
the elevator frame is raised. Bent up portions 34a and 35a 
formed on the rear ends of these operating arms 34 and 35 are 
raised upwardly through a notch 3c of the plate member 13 
when the elevator frame 1 is raised to oppose bent up portion 
13.b of the plate member 3 so that when pushbuttons 7 and 8 
are depressed these operating arms 34 and 35 are pushed rear 
wardly to actuate the fast forward and fast rewind mechanism. 
At the same time, the plate member 3 is retracted against the 
resilient force of plate spring 7. 

Cperating arms 34 and 35 are normally biased by tension 
springs 36 and 37 to abut against the upper plate ia of the 
elevator frame . 
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The operation of the tape recorder constructed as above 
described is as follows: When a cassette 32 is inserted in the 
horizontal direction along cassette guides 33, the front end 
32a of the cassette will force arms 29a of latch members 29 
against the tension of springs 30 to move latch members 29 
rearwardly. Then, at the time when openings 29 of the latch 
members 29 are brought into alignment with openings 27 of 
stationary frame 9 to permit upward movement of stop pins 
26, the elevator frame 1 will be pushed upwardly by the action 
of elevator frame control member 18 under the strong tension 
of springs 23, while at the same time latch members 29 will be 
stopped at that position to cause raised reel driving shafts 2 
and 3 to fit in openings (not shown) provided for cassette 32 
for receiving them. Also, capstans 4 and 5 are projected 
through a notch (not shown) of cassette 32 to engage the rear 
side of the tape (not shown) contained in the cassette. 
Furthermore as lever 16 advances with the elevator frame 
control member 18, plate member 13 which has been arrested 
by lever 16 will now follow the same to advance in the 
horizontal direction to a predetermined position. 
Advancement of plate member 13 to the predetermined 

position and stopping of cassette at the predetermined posi 
tion brings head 11 and the tape in the cassette into engage 
ment while at the same time pinch rollers 12 are advanced in 
the horizontal direction to resiliently clamp the tape between 
these rollers and capstans 4 and 5, thus commencing feeding 
of the tape. 
To effect fast forward and fast rewind, either one of push 

buttons 7 and 8 is depressed to operate the fast forward and 
fast rewind mechanism contained in the elevator frame . At 
the same time, operating arm 34 or 35 is forced in the rear 
ward direction so that either one or both of bent up portions 
34a and 35a of these arms urge the bent up portion 13b of the 
plate member 13 against the resilient force of the leaf spring 
17 to bodily move plate member 13 in the rearward direction 
to disengage head 11 and pinch rollers 12 from the tape during 
the fast forward and fast rewind operation thus preventing the 
tape from being damaged. 

During this operation, since the elevator frame 1 is held in 
the raised position, as soon as buttons 7 and 8 are released, the 
plate member 13 will be restored to the original position to 
again urge head 11 and pinch rollers 12 against the tape. 
To remove the cassette, reset button 19 is depressed to 

move the elevator frame control member 18 rearwardly 
against the force of springs 23. Then blocks 20 and 21 which 
have raised pins 24 and 25, are also moved rearwardly to per 
mit the elevator frame 1 to descend under its own weight. As 
soon as the heads 26a of stop pins 26 leave the bottom surface 
of guide grooves 28, latch members 29 will be quickly moved 
in the forward direction by springs 30 to project cassette 32 
forwardly by arms 29a because reel driving shafts 2 and 3, 
capstans 4 and 5 and guide shafts have been received in the 
stationary frame 9 by the downward movement of elevator 
frame 1. 

Since the plate member 13 is moved rearwardly by being 
pushed by lever 16 which is moved rearwardly together with 
the elevator frame control member 18, head 11 and pinch rol 
lers 12 will be moved rearwardly concurrently with the rear 
ward movement of the elevator frame so that the head and 
pinch rollers are held in the retracted position until the eleva 
tor frame is raised next time. 
Thus, this invention provides a novel tape recorder wherein, 

upon loading a cassette to a predetermined position, a 
mechanism required for feeding a tape and including reel driv 
ing shafts, capstans, guide shafts and the like, is raised to en 
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4. 
gage the reel and tape in the cassette while at the same time a 
magnetic head and pinch rollers are advanced forwardly to en 
gage the tape so that various component parts are maintained 
in position without any fear of damaging the tape. Further, the 
tape recorder is simple in construction and can decrease the 
chance of errors. 

While the invention has been shown and described in terms 
of a preferred embodiment thereof, it should be understood 
that various changes and modifications will occur to one skilled in the art without departing from the scope of the in 
vention as defined in the appended claims. 

. A magnetic sound recording and reproducing apparatus 
for loading a cassette having a magnetic tape therein and for 
removing the cassette therefrom, said apparatus comprising a 
stationary frame having opposite upper and lower surfaces, a 
pair of spaced cassette guides mounted on the upper surface 
of said stationary frame for horizontally guiding said cassette 
in forward and rearward movement and for defining a cassette 
receiving chamber, a pair of vertical shafts secured to the 
lower surface of said stationary frame, an elevator frame 
movable in a vertical direction towards and away from said 
stationary frame along said shafts, said elevator frame includ 
ing a pair of reel driving shafts for driving reels in the cassette, 
and rotatable drive capstans, said reel driving shafts and drive 
capstans being located on said elevator frame on the upper 
surface thereof, a pair of displaceable latch members on the 
stationary frame having initial positions preventing upward 
movement of the elevator frame, said latch members being ad 
jacent said receiving chamber and being movable from said in 
itial positions by introduction of a cassette into said receiving 
chamber, said latch members returning to their initial posi 
tions when the cassette is removed, a pair of stop pins 
mounted on the upper surface of the elevator frame and posi 
tioned to face said latch members and be blocked against up 
ward movement when the latch members are in said initial 
position, said stop pins being released by said latch members 
when the cassette is loaded in the receiving chamber, 
camming pins secured to said elevator frame at the bottom 
thereof, an elevator frame control member supported beneath 
said elevator frame for horizontal displacement, blocks 
secured to said frame control member and having inclined sur 
faces facing said camming pins for controlling movement of 
said elevator frame in the vertical direction by contact with 
said camming pins, means urging said elevator frame control 
member in a direction to bias the inclined surfaces of said 
blocks against said camming pins and cause the elevator frame 
to be raised when the latch members have been displaced by 
full introduction of the cassette into the receiving chamber, a 
plate member movable in the direction of said capstans, guide 
means on the upper surface of said stationary frame for guid 
ing said plate member, a magnetic recording and reproducing 
head on said plate member, a pair of pinch rollers also on said 
plate member, and means urging said plate member towards 
said capstans when the cassette is fully introduced in the 
receiving chamber to cause the head to contact the tape in the 
cassette, and to cause the pinch rollers to clamp the tape 
between the capstans and the pinch rollers. 

2. Apparatus as claimed in claim 1 comprising a fast rewind 
and fast forward control coupled to said plate member to 
move the same away from said capstans to release said head 
and pinch rollers from said tape, said control including operat 
ing arms with bent-up portions, said bent-up portions facing 
said plate member for engagement therewith when a cassette 
is fully introduced into said chamber, said operating arms 
being slidably mounted on the bottom of said elevator frame. 


